We claim : 

^J>€. As an article of manufacture, thermoplastic injection molded paired 
spectacle lenses formed within a moldset having a parting line for 
opening between an A side and a B side of said moldset, 

said paired lenses being suited as a unit of transfer in a multi-step 
automated manufacturing process comprising at least an automated 
f\ \ ) Wdemolding step, an automated liquid dip hardcoating step, and an 



automated drying and curing step, 

said process being performed robotically within a cleanroom air 



10 enclosure, wherein said paired lenses are robotically handled from said 
/p?; demolding step through said dip hardcoating step and until said dip 



^ hardcoating has been dried and cured at least to a tackfree state within 
said cleanroom air enclosure, 

^ said paired lenses comprising the elements of : 

a 

K IS (a) two thermoplastic injection molded spectacle lens joined into a 



1 *: 



pair, 

each of said lens having an outer perimeter forming a lens edge 
contoured for release out of a lens mold cavity, 

said outer perimeter comprising four 90-degree quadrants defined in 
30 accordance with a clock face, wherein 

an upper 90-degree quadrant is defined as being between 10:30 
and 1:30 o'clock locations on the lens perimeter, 

a lower 90-degree quadrant is defined as being between 4:30 
and 7:30 o'clock locations on the lens perimeter, 
US a righthand side 90-degree quadrant is defined as being 

between 1:30 and 4:30 o'clock locations on the lens perimeter, 




a lefthand side 90-degree quadrant is defined as being between 
7:30 and 10:30 o'clock locations on the lens perimeter, 

(b) a cold runner having a sprue connecting therebetween a left lens and 
a right lens in each pair, said cold runner being formed after molten 
5 thermoplastic flow from said sprue in fluid carTmuni cation with said left 
lens and said right lens is stopped and then cooling to solidification 
joins together the lenses into a pair, 

said cold runner being located in the righthand 1:30-4:30 o'clock 
side quadrant of the left lens and 
Jlj lO said cold runner being located in the lefthand 7:30-10:30 o'clock 
side quadrant of the right lens, 

jf* (c) an integrally-molded hanger tab located substantially equidistant 



I 3. 



between said right lens and said left lens of said paired lens, 

said hanger tab having a stem rising substantially vertically out of 



/5 said cold-runner connecting said paired lenses , 



said hanger tab having a head located on said stem at a point above 
a highest lens edge when said paired lenses are held vertically in a 
dipping position, so as to prevent liquid dip hardcoating from 
contacting robotic means for gripping said head, 



20 and said paired lenses formed within said moldset at the end of each 
molding cycle are robotically handled in the following process steps : 
(i) ejecting cleanly off said B side of said moldset being opened 
along the parting line, said step of ejecting being initiated only when 
end-of-arm tooling of a takeout robot is in place to receive said paired 

%S lenses ; 



(ii) handling said paired lenses by automation within said cleanroom 
air enclosure without any human operators therein, 

without any cold runner cutting step or any step of trimming of any 
tabs off the molded lens before dipcoating, and 
5 without use of Freon CFC nor aqueous cleaning protocols before 
dipcoating ; 

(iii) dipcoating said paired lenses by said robotic means gripping 
(fl said head while preventing liquid dip hardcoating from contacting said 



robotic means ; 



jO (iv) drying and curing after dipcoating said paired lenses at least 

Gf 

to a tackfree state within said cleanroom air enclosure. 

2©. An article of Claim 26 wherein said paired lenses are formed within 
if*; multicavity injection-compression molds employing a variable volume mold 



pv 



3 



cavity process. 

/ 



ITJJS ^f. An article of Claim 7^ wherein each of said lens having an outer 

i is * 



M perimeter forming a lens edge contoured for release out of a lens mold 



cavity , 




and said lens edge has a positive draft angle formed on said B side . 

. An article of Claim 28 wherein said cold runner having a sprue 
^0 connecting therebetween a left lens and a right lens in each pair, 

and said sprue has a cold well having negative control led-draf t-angle 
to grip said paired lenses onto said B side. 

S/ '/ 

^2. An article of Claim 26 wherein each of said lens having an outer 
perimeter forming a lens edge contoured for release out of a lens mold 
^5 cavity , 



J 






and said lens edge has an edge seal overlap on said A side. 

An article of Claim 26 having an additional element of 

(d) one or more ejector tabs are employed, 

said ejector tabs only being located along the lens perimeter so as 
5 not to interfere with proper dipcoating and not to propagate coating 
flowout runs , and 

none of such tabs being located in the upper quadrant. 
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3ft. An article of Claim 28 having an additional element of 



(d) one or more drip tabs are employed , 



ID said drip tabs only being located along the lens perimeter in the 
U bottom quadrant of each lens (4:30-7:30 o'clock positions), to minimize 



dipcoating dripmark size, by capillary wicking action to drain off 
fj excess liquid coating once the molded paired lens have been fully 



q. 

m 



removed from inversion in the dipbath. 

N 16 3S. An article of Claim 28 wherein said paired lenses are polycarbonate 
spectacle lens for vision correction. 

^4. An article of Claim ^wherein said takeout robot in place to 
receive said paired lenses upon ejection is of a side entry type, and 
modular blowers supplying HEPA-f iltered air are located directly above 
£q platens of an injection molding machine within which said moldset is 

mounted, so as to maintain a positive-air-pressure within said cleanroon 
air enclosure which substantially surrounds said moldset. 





1 



37. An article of Claim 36 wherein said side entry type takeout robot 
operates within a clean-room-enclosed tunnel between said moldset and an 



enclosed HEPA-filtered automated dipcoating machine. 
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JB. An article of Claim 28 wherein after said takeout robot has received 
$ said paired lenses upon ejection, a step of cooling and removal of 
f electrostatic charge of said paired lenses is performed before said step 
v (iii) of dipcoating. 
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^S. An article of Claim 2/8 wherein said step of cooling and removal of 
electrostatic charge of said paired lenses is performed by immersion 

Q 

kit 10 into a circulating filtered alcohol bath before said step (iii) of 

Q 

dipcoating. 
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40. An article of Claim 28 wherein said step (iii) of dipcoating said 
paired lenses employs a programmable SCARA cylindrical type robot, as a 
second robotic device to grip said paired lenses by said hanger tab, 



¥ /£> said programmable SCARA cylindrical type robot being fitted with jaws 



US cut with a mating geometry for retaining said head of said hanger tab of 



a « i 
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said paired lenses, for gripping said head while preventing liquid dip 
hardcoating from contacting said robotic means. 

If, t5 

41. An article of Claim 40 wherein said step (iii) of dipcoating said 
£fo paired lenses employing said programmable SCARA cylindrical type robot 
gripping said paired lenses by said hanger tab employs : 

(a) a filtered circulating bath of liquid hardcoating of 2-10 
centistoke viscosity ; 

(b) a withdrawal speed of at least 20 inches per minute. 
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42. An article of Claim 41 wherein said step (iii) of dipcoating said 
paired lenses employing said programmable SCARA cylindrical type robot 
gripping said paired lenses by said hanger tab further employs : 

(a) a filtered circulating bath of liquid hardcoating of 2-5 
5 centistoke viscosity and formulated at less than 25% solids using mainly 
high-evaporation-rate solvents such as low molecular weight alcohols and 
ketones ; 

L (b) a withdrawal speed of 0.5-5 inches per second ; 

k (c) following a first dip with a second dip. 

Q ID ^5. An article of Claim wherein said step (iv) of drying and curing 



rt after dipcoating said paired lenses at least to a tackfree state within 
said cleanroom air enclosure employs a rotary index drive fitted with a 



plurality of workholder arms, 



each workholder arm being fitted with mating geometry for retaining 

ill n I ■ , 



H IS said head of said hanger tab of said paired lenses, 



N operating as a carousel curing workstation. 

AA. An article of Claim 26 wherein said a step of inserting said paired 
lenses into a lensholder rack within said cleanroom air enclosure 
employs said head of said hanger tab of said paired lenses for a spring 
£b interference fit for its mechanical retention means. 

A 

. As an article of manufacture, polycarbonate injection-compression 
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molded paired spectacle lenses for vision correction formed within a 
variable volume multicavity moldset having a parting line for opening 
between an A side and a B side of said moldset, 

said paired lenses being suited as a unit of transfer in a multi-step 
aut grated manufacturing process comprising at least an automated 




demolding step, an automated liquid dip hardcoating step, and an 
automated drying and curing step, 

said process being performed robotically within a cleanroom air 
enclosure, wherein said paired lenses are robotically handled from said 
S demolding step through said dip hardcoating step and until said dip 

hardcoating has been dried and cured at least to a tackfree state within 
said cleanroom air enclosure, 



said paired lenses comprising the elements of : 

(a) two polycarbonate injection-compression molded paired spectacle 
4 JO lens for vision correction joined into a pair, 

each of said lens having an outer perimeter forming a lens edge 
jS : " contoured for release out of a lens mold cavity, and said lens edge has 
a positive draft angle formed on said B side, 
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* said outer perimeter comprising four 90-degree quadrants defined in 

|4 IS accordance with a clock face, wherein 

q an upper 90-degree quadrant is defined as being between 10:30 



and 1:30 o'clock locations on the lens perimeter, 

a lower 90-degree quadrant is defined as being between 4:30 
and 7:30 o'clock locations on the lens perimeter, 
%0 a righthand side 90-degree quadrant is defined as being 

between 1:30 and 4:30 o'clock locations on the lens perimeter, 

a lefthand side 90-degree quadrant is defined as being between 
7:30 and 10:30 o'clock locations on the lens perimeter, 

(b) a cold runner having a sprue connecting therebetween a left lens and 
a right lens in each pair, said cold runner being formed after molten 
thermoplastic flow from said sprue in fluid conrrnunication with said left 




lens and said right lens is stopped and then cooling to solidification 
joins together the lenses into a pair, and said sprue has a cold well 
having negative control led-draft-angle to grip said paired lenses onto 
said B side, 

5 said cold runner being located in the righthand 1:30-4:30 o'clock 
side quadrant of the left lens and 

said cold runner being located in the lefthand 7:30-10:30 o'clock 
side quadrant of the right lens, 

(c) an integrally-molded hanger tab located substantially equidistant 
G| ID between said right lens and said left lens of said paired lens, 
p! said hanger tab having a stem rising substantially vertically out of 

w 

; fV said cold- runner connecting said paired lenses , 
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said hanger tab having a head located on said stem at a point above 



? a highest lens edge when said paired lenses are held vertically in a 

/5 dipping position, so as to prevent liquid dip hardcoating from 
jj| contacting robotic means for gripping said head, 

QOf and said paired lenses formed within said moldset at the end of each 
molding cycle are robotically handled in the following process steps : 
(i) ejecting cleanly off said B side of said moldset being opened 
£0 along the parting line, said step of ejecting being initiated only when 
end-of-arm tooling of a side entry takeout robot is in place to receive 
said paired lenses ; 

, (ii) handling said paired lenses by automation within said cleanroom 
air enclosure without any human operators therein, 

without any cold runner cutting step or any step of trirmang of any 
tabs off the molded lens before dipcoating, and 




without use of Freon CFC nor aqueous cleaning protocols before 
dipcoating ; 

(iii) cooling and removal of electrostatic charge of said paired 
lenses ; 

(iv) dipcoating said paired lenses with a programmable SCARA 
cylindrical type robot, as a second robotic device to grip said paired 
lenses by said hanger tab, 

said programmable SCARA cylindrical type robot being fitted with 
jaws cut with a mating geometry for retaining said head of said hanger 
10 tab of said paired lenses, for gripping said head while preventing 
ijj liquid dip hardcoating from contacting said robotic means, 
Q employing : 

14 (a) a filtered circulating bath of liquid hardcoating of 2-10 
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u. centi stoke viscosity ; 



1$ (b) a withdrawal speed of at least 20 inches per minute ; 

^ (v) drying and curing after dipcoating said paired lenses at least 
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to a tackfree state within said cleanroom air enclosure, 

employing a rotary index drive fitted with a plurality of 
workholder arms, 

£p each workholder arm being fitted with mating geometry for retaining 
said head of said hanger tab of said paired lenses, 
operating as a carousel curing workstation. 



